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Abstract

Livestock products play an important role in food security management. One of the livestock
products is chicken meat, which is a source of protein and popular staple food for human all over the
world. Moreover, the demand of chicken meat tends to increase due to population increment. For food
security management, one of the most important information is production of supply side in order to
provide available and sufficient production for people. However, the production of chicken meat is
fluctuating and uncertain in each year due to uncontrolled effects. Consequently, forecasting techniques
play a crucial role for prediction in advance. In this research, a hybridization of ARIMA, Feed-forward
neural network, and L-BFGS-B methods is developed and proposed to extrapolate production of chicken
meat in advance. Furthermore, the proposed model is compared to four forecasting models, which
are ARIMA, Holt’s method, simple exponential smoothing, and support vector regression, respectively.
The comparison is based on three accuracy measures that are mean absolute error, mean absolute
percentage error, and symmetric mean absolute percentage error, respectively. The empirical results
revealed that the proposed model outperforms other forecasting models. Moreover, the proposed model
provides less than 10% of mean absolute percentage error, which indicates that the proposed model
can provide more accuracy of forecasting. Therefore, the proposed model can be a promising tool for

prediction of chicken meat productions in order to support decision making on food security management.

Keywords: Chicken Meat, Hybrid Model, Optimization Method, Time Series Forecasting, Machine Learning
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Best model: ARIMA(OD,2,1)

Series: data
BRIMR(0,2,1)
Coefficients:
mal
-0.6835
s5.e. 0.1013

sigma™2? estimated as 2.515e+10: log likelihood=-535.53
AIC=1075.05 AICc=1075.38 BIC=1078.43
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Best model: ARIMA(1,2,3)

Series: data
ARIMA (1,2, 3)

Coefficients:

arl mal maz ma3
-0.8642 0.2927 -0.2%940 -0.7149
s.2. 0.1092 0.1372 0.1404 0.1951

sigma™2 estimated as 6.21e+10: log likelihood=-608.88
AIC=1227.786 AICc=1229.34 BIC=1236.68
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Best model: ARTMA (4,2,0)

Series: data
ARIMA(4,2,0)

Coefficients:

arl ard ar3 ar4
-0.5826 -0.3833 -0.4635 -0.5311
s.2. 0.1329 0.1804 0.1746 0.1365

sigma™2 estimated as 8.38%9e=+10: log likelihood=-T76&8.5
AIC=1547 AICc=1548.23 BIC=1557.04
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Best model: ARIMAZ(3,2,0)

Series: data
ARIMR (3,2,0)

Coefficients:

arl arz ar3
-0.8367 -0.2503 -0.3133
s.2. 0.1381 0.1655 0.1433

sigma”™? estimated as 1.278e+09: log likelihood=-570.26
ATC=1148.51 AICc=1149.44 BIC=1156
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Best model: RARIMAZ(2,2,0)

Series: data
BRIMA(2,2,0)

Coefficients:

arl ard
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sigma™2 estimated as 2.961le+l10: log likelihood=-538.33
AIC=1082.66 AICc=1083.33 BIC=1087.73
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Series: data
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sigma™2 estimated as 4.854e+10: log likelihood=-658.38
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